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(57) Abstract 



The present invention provides a secur- 
ing device comprising a toothed strap (14) hav- 
ing a first and second end (42, 44), and a sep- 
arate non-integral head (12) for holding the 
strap in a closed loop. The head comprises a 
first pair of jaws (22) having teeth for engaging 
the teeth of the first end of the strap and means 
(40) for securing the first pair of jaws together 
to prevent them opening to release the first end 
of ttie strap. The head further comprises a sec- 
ond pair of jaws (26) having teeth for engaging 
the teeth of the second end of the strap to hold 
the str^ in a closed loop, the arrangement be- 
ing such that the inter-engagement of the teeth 
on the strap with the teeth on the second pair 
of jaws prevents the second end of the strap 
from being pulled lengdi-wise fipom between 
the second pair of jaws to open the loop. 
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Fastening or Securing Devices 

Technical Field 

The present invention relates to fastening or securing devices tor example hose clips, 
hose clamps, securing bands, bundling straps and straps for securing signs. 

Background An 

Integrally formed hose clips are well known that include a strap or band, at one end of 
which there is a pair of toothed jaws and at the other end of which there is a toothed 
tongue that can be inserted between the jaws to form the strap into a closed loop around 
an object, for example a hose. The longue can be inserted into the jaws sufficiently to 
compress the hose and therefore keep it, for example, on a spigot. Hose cUps of diis 
type are disclosed in UK Patent No. 1,600,601. Such ciips are manufectured by 
injection moulding. 

15 One disadvantage of the above type of hose clip is that the range of diameters of hoses 
that can be clamped by any one clip is limited and it is usually necessary to provide a 
series of clip sizes, each size corresponding to a range of hose diameters tiiat it can 
clamp. Suice each clip size will need a separate injection-moulding wol, the tooling 
costs can be high, particularly for clips intended for relati\'ely large diameter hoses, 

20 which in any case are used less frequently than clips tor smaller diameter hoses. Also, 
the cost of holding a stock of a large range of clip sizes is high. 

Bundling straps and ties are also known consisting of a head and an integrally-formed 
toodied band; the toothed band is passed around the objects being bundled and the end 
of the band is inserted into an opening in the head and the band is pulled through the 
head sufficiently to secure the bundle of objects togetiier. The arrangement of the head 
is such that it engages with the teeth on the band to prevent the band being pulled 
backwards out of the head to release the bundled objects. One disadvantage of this 
arrangement is that, in order to release the bundled objects, the band must be cut. 
Therefore, the arrangement is not re-useable. Also, such straps must be made in a 
variety of sizes using several injection moulds to secure objects of differing diameters. 
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Alternatively, if the band is of fixed length, it is not possible to use it to secure objects 
having a perimeter length longer than the length of the band. 

Such bundling straps can also be used for securing and closing bags and sacks. 
Disclosure of Invention 

According to the present invention, there is provided a securing device comprising: 
a toothed strap having a first end and a second end; 

a head for holding the strap in a closed loop, which head is not integral with the 

strap and comprises: 

a first pair of jaws having teeth for engaging teeth on the strap tor retaining die 

first end of the strap; and 

a second pair of jaws having teeth tor engaging teeth at the second end of the 
strap to retain the second end of the strap and hold strap in a closed loop, die 
arrangement being such that the inter-engagement of the teedi on die strap with 
the teeth of the second pair of jaws prevents the second end of the strap from 
being puUed lengthwise from between the second pair of jaws to open the loop 
and 

means for securing the first jaws together to prevent diem opening to release the 
first end to the strap. 
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Since die strap can be of uniform cross section, it can be formed, e.g. by extrusion, in 
long lengdis and a strap for a particular application of the desired lengdi can be cut from 
it. Thus die strap can be any desired lengtii. 

Preferably, die first pair of jaws have teedi for engaging teerii on die strap for retaining 
die first end of die strap, die first pair of jaws being open at one side to allow die teedi 
of the strap to be engaged widi die jaws by sliding die fint end to die strap sideways 
dirough die open side of die first pair of jaws. 

In a preferred embodiment, teetii are provided on opposed sides of the strap; die teedi 
on one side of die strap may each have a sloping front face and a rear face diat is eidier 
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perpendicular to the axis of the strap or is inclined at an angle to the axis of tire strap 
and slopes in the same general direction from base to tooth tip as the front face (i.e. in 
the latter case, the teeth are barbed). The teeth on opposed side of the strap preferably 
each have a front tace and a rear face that are both generally perpendicular to the axis of 
the strap. 

In a further preferred embodiment, the teeth on both sides of the strap each have a front 
face and a rear face that are both generally perpendicular to the axis of the strap. 

Although the head of the device of the present invention may have to be injection 
moulded, it can be used in connection with any length of straps so that it is not 
necessary to make separate injection moulds for each diameter of object to be encircled. 

Brief DescriPtton of Drawings 

Figure 1 shows a side view of the head of the device of the present invention; 
Figure 2 shows the head of Figure 1 viewed from die direction of the arrow 

"A"; 

Figure 3 is a cross sectional view of the head of Figures 1 and 2 taken along die 
line 3-3 shown in Figure 2; 

Figure 4 is a side view of a part of a strap of the device of the present 
invention; 

F^ure 5 is a side view of a means for clamping die first jaws of die device of 
the present invention; 

Figure 6 is a side view of die device of die present invention widi die strap 
being engaged in the head to form a closed loop; 

Figure 7 is an isometric view of die device of Figure 6 as seen from above and 
to one side but widi only part of die strap being shown tor reasons of clarity; 

Figure 8 shows an isomeuic view of die device of Figure 6 as seen from one 
side of die device but widi only pan of die strap being shown for reasons of clarity. 

Figure 9 is an isometric view of part of a further type of strap of a device of 
die present invention; 

Figure 10 is a side view of die head of a device of die present invention diat is 
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used in conjunction with the strap shown in Figure 9; and 

Figure 11 is a side view of a device of the present invention with a fiirther 
strap being engaged in a turther head. 

Description of the Preferred Embodiments 

Referring firstly to Figure 6. there is shown a device of the present invention including 
head 12 and a toothed band or strap 14. The teeth are provided on the upper and lower 
flat surfaces of the strap 14; in Figure 6, the teeth are only shown at the two ends of the 
strap, for ease of illustration. The strap is formed into a closed loop and the first and 
second ends 42, 44 are engaged in first and second jaws 22 and 26 of the head. By 
puUing on the second end 44 of the strap, the device can be tightened on the object or 
objects being clamped (shown generally by the reference number 11 in Figure 6); if the 
object 11 is a hose pushed onto a spigot, the device will hold die hose on the spigot. If 
the object 11 is a bundle of objects, e.g. electrical cables, the device will hold the cables 
in a tight bundle. If the object is a coUection of two or more articles diat are to be 
15 secured together, then they will be tightly secured by the device. 

Referring now to Figure 4, there is shown a side view of the strap 14 showing die teeth 
16 in greater detaU. The teeth each have a barbed shape with a forwardly sloping front 
surface 18 and a forwardly sloping rear surface 20. The strap may be formed by 
extrusion or injection moulding in long lengtiis, e.g. in excess of 1 metre, and can be 
cut to any desired lengtii to provide a clamp tiiat can encircle die required object or 
objects. 

The head 12 is shown in Figures 1 to 3, 7 and 8 and includes die first and second pain 
of jaws 22 and 26 respectively having teetii 24 and 28 each having a profile diat is 
complimentary to die profile of teedi 16 on die strap 14 so diat die teedi on die first and 
second jaws can inter-engage with die leedi 16 on die strap 14. 

A passage 30 is provided in die head extending between die back of die jaws 26 and a 
rear fiace 32 of the head (see Figures 2 and 3). 
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The first pair of jaws 22 is open at one side (the side shown nearest the observer in 
Figure 1) and is closed at the other side by a wall 34. see in particular Figure 8. An I- 
shaped recess 39 is provided at the open side 37 of the first jaws and extends part of the 
way through the jaws. The depth of the recess 39 is shown by the distance "I" in 
Figure 8. A correspondingly shaped insert 40, which is shown enlarged in Figure 5. 
may be inserted into the recess 39 and so hold the first pair of jaws together. ' 

In order to secure the device around an object, the first end 42 of the strap 14 (see 
Figure 6) is inserted through the open side 37 of the first pair of jaws. The inert 40 is 
then pushed into the recess 39 to hold the first pair of jaws together. The strap 14 is 
then bent around the object being clamped and the second end 44 of the strap is fed into 
the passage 30 in the back face 32 of the head 12 and is pushed through until it engages 
the teeth 28 of the second pair of jaws 26. 

The second end 44 of the strap can be pushed ftirtiier to the left, as viewed in Figure 6. 
into the space between the second pair of jaws since the leading front face 18 of the 
teedt 16 on die strap will engage widi the teetii 28 on die second jaws and so push die 
second jaws apan, which will flex around die bridging region 27 between die jaws. In 
diis way, die teedi on die strap can be pushed past successive teedi 28 on die second 
jaws until die second end 44 of die strap extends beyond die second pair of jaws 26. as 
shown in Figure 6. Then die second end may be grasped and die strap can readily be 
pulled in die left hand direction (as viewed in Figure 6) dirough the second pair of jaws 
26 to tighten die strap on die object or objects being encircled. 

The head 12 is made of a tough but resilient material, for example nylon or fibreglass- 
fdled nylon so tiiat die second pair of jaws 26 can flex to open when the strap is pulled 
from right to left as viewed in Figure 6. The rear surfaces 20 of die teedi of die strap 
and the corresponding surface of die teetii of the second jaws prevem die strap from 
being pulled, e.g. by tension in die soap, back tiirough die jaws (i.e. in die direction 
left to right as viewed in Figure 6); diis mechanism is ftirdier described in UK Patent 
No. 1.600,601. 
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However, the same mechanism and arrangement of tooth shape that allows the second 
end 44 of the strap to be pulled through passed the second pair of jaws also means that 
the first end 42 of the strap can readily be pulled out from between the teeth of the first 
pair of jaws. In order to avoid this and to hold the first end 42 of the strap between the 
first pair of jaws, the first pair of jaws are prevented from opening by the wail 38 on 
one side of the jaws and by the I-shaped insert 40 engaged within the recess 39 on the 
other side of the jaws. 



As indicated, the strap 14 may be tightened around the object being clamped by 
gripping the second end 44 of the strap and pulling. Alternatively, a tool (not shown) 
may be used for gripping the second end and pulling it out ftom the head 12; the tool 
may also abut against the surface 46 of the head 12 to enable the tool to puU the first 
end 44 of the strap through the head 12. 

Because of the shape of the teeth, the force between the second pair of jaws 26 holding 
the second end 44 of the strap and preventing it ft-om being pulled back through the 
head 12 is excepdonaily strong. 

The device can be released by removing the insert 40 from within the recess 39, 
whereupon the tension in the strap wiU puU the strap fix)m between the first jaws 22. 
The strap can be pulled through the second jaws 26 by pulling on the second end 44 of 
the strap to release the strap from the head. 

The insen may be attached to the head by an integral flexible tie (not shown), in which 
case, the head and the tie can be made in a single injection mould. The cross pieces 48 
of the I-shaped insert need not be parallel but may converge slightly in the inwards 
direction, i.e. towards the leading face of the insen as it is pushed into the recess; as 
viewed in Figure 3. the cross pieces will converge in the direction away from the 
observer. With such an arrangement, the taper between the cross-pieces tends to fi)rce 
the insert 40 fiirther into the recess 39 as tension in the sffap tries to force the first jaws 
apart, thereby preventing accidental release of the strap. 
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Teeth on the inside of the strap 14 can bite into the object 1 1 being clamped; in order to 
avoid this, a resilient pad (not shown) may be placed between the strap and the object. 
Alternatively, the teeth could be provided on only one side of the strap but this would 
lead to a much weaker bond between the strap and the head. 

According to a ftirther embodiment that is shown in connection widi Figures' 9 and 10. 
the strap 14 has barbed teeth 16 on one face, as previously described. However, on the 
underneath, the teeth 70 have a square or rectangular profile. The teeth in the first and 
second pairs of jaws 22 and 26 are correspondingly shaped. The square teeth are 
intended to form the inside of the closed loop 11 while the outer face of the loop is 
) made up with the barbed teeth 16. Accordingly, it is the lower jaw of both sets of jaws 
22 and 26 that has square-profile teeth while the upper set of teeth on the sets of jaws 
22, 26 have barbed shapes. 

There are two advantages in the arrangement shown in Figures 9 and 10. Firstly, the 
5 sharp points of the barbed teeth on the inside of the band shown in Figure 6, for 
example, will bite into the article being clamped. This biting action is reduced by the 
use of the blunt square-profile teeth. Secondly, and more inq}ortantly, the 
perpendicular faces of the square-profile teeth add greatly to the strength of the bond 
between the strap 14 and the first set of jaws 22. In the arrangement shown in Figure 
Q 6, the front fiice 18 of the teeth in the strap are sloping in such a direction as to aid the 
removal of the strap from the first jaws 22 by the tension in the strap. Witti the strap 
shown in Figure 9, on the other hand, the front faces 72 of the teeth engaged with the 
corresponding teeth of the lower jaw of the first pair of jaws 22 are upright and nor 
sloping and so the teeth engage each other and assist in preventing the tension in the 
5 strap from pulling the strap from between the first set of jaws 22. Likewise, the rear 
faces 74 of the teeth 70 also assist in preventing the second end 44 of the strap from 
being pulled from between the second pair a jaws 26. Thus, the square profile teedi 
will increase the strength of the overall device. 

In the embodiment shown in Figures 1 to 8, the sloping from tace 18 will, as already 
described, assist the strap being pulled through the second set of jaws 26 since the front 



SUBSTITUTE SHEET (RULE 26) 



wo 00/00407 



PCT/GB99/02021 



8 

feces will force die second jaws apart as die strap is pulled dirough and dieretbre the 
teedi of die strap will not catch on die teedi of die jaws as die second end of die strap is 
pulled dirough die second set of die teedi 26. However. :i will be apparent diat die 
square shape of die inner set of teedi shown in Figures 9 will make it harder for die 
second end of die strap to be pulled lengdiways dirough die second pair of jaws 26. 
since die faces 72, will catch against die corresponding teedi of die lower jaw of jaw 
set. 

However, because die upper jaw of die second set of jaws is flexible in nature, die 
second end 44 can be pulled through die second set of jaws by pulling the end in die 
direcdon of arrow A shown in Figure 10; by pulling in diis direction, die top jaw 78 of 
die second set of jaws is lifted so diat die square profile teedi 70 on die bottom of die 
strap do not engage die square teedi on die lower jaw 80 on die second set of jaws 26. 
It will be appreciated diat, because of die sloping nature of die teedi 16 on die outer 
(upper) fece of die strap, die second jaw 78 will rise over die barbed teedi 16 of die 
strap to allow die second end of die strap to be pulled readily du-ough die second set of 
jaws* 

According to a further embodiment, which is shown in connection widi Figure 11, 
square or rectangular shaped teetii 70* are provided on bodi die upper and lower 
surfaces of strap 14. Bodi die lower and upper jaws of the lirst pair of jaws 22 are 
provided widi leedi 80 diat are correspondingly shaped. However, bodi die upper and 
lower jaws of the second pair of jaws 26 have barbed teedi 28. 

This arrangement has several further advantages over die arrangement shown in Figures 
9 and 10. Firstiy, die strengdi of die bond between strap 14 and die first pair of jaws 
22 is increased furdier. Secondly, die sloping rear face of teedi 28 of botii die upper 
and lower jaws of die second pair of jaws 26 will make it easier for die second end 44 
of die strap to be pulled durough die second pair of jaws 26, since the teedi 70' of die 
strap will not catch on die teedi 28 of second jaws 26 as die second end 44 of die strap 
is pulled from right to left dirough jaws 26. Thirdly, diis arrangement allows die strap 
to be bent around sharp comers widiout fracture because die use of square teedi reduces 



SUBSTITUTE SHEET (RULE 26) 



wo 00/00407 PCT/GB99/02021 

9 

the stress in the strap at the base of the teeth as compared to the case when the teeth are 
barbed, where there is an acute angle between the bases of successive teeth. 

Modifications to the cUp shown in the drawings are, of course possible; for exatnple the 
end 44 could be so formed that the tip of a screwdriver can engage both the end 44 of 
5 the strap and the head 12 and so lever the end of the strap through the jaws and so 
tighten the strap. 

It is conjecmred that a reel of snap material and a collection of heads 12 will be 
provided to a user, who wiU cut off a sufficient length of strap 14 from the reel to 
IQ encircle the object being clamped and in this way the user does not have to keep a range 
of clips of different sizes in stock and the manufacturer needs only two rbrmmg dies to 
make the device, one for the strap and one for the head/insen. 



15 



The device can be used wherever objects have to be secured, clamped, bundled, held or 
tied together. For exarnple, it could be used to close bags, to secure scaffold sheeting 
onto scaffolding, to bundle pipes or cables together, m packaging, as a hose clip or for 
securing signs to posts. 
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CLAIMS 

1. A securing device comprising: 

a toothed strap (14) having a first end and a second end; 

a head (12) for holding the strap in a closed loop, which head is not integral 

with the strap and comprises: 

a first pair of jaws (22) having teeth for engaging teeth (16, 70) on the 

strap for retaining the first end of the strap; 

a second pair of jaws (26) having teeth for engaging teeth (16, 70) at the 
second end of the strap to retain the second end of the strap and hold 
strap in a closed loop, the arrangement being such that the inter- 
engagement of the teeth on the strap with the teeth of the second pair of 
jaws prevents the second end of the strap trom being puUed lengthwise 
from between the second pair of jaws to open the loop; and 
means (40) for securing the first jaws together to prevent them opening 
to release the first end to the strap. 

2. A device according to claim 1 wherein the strap (14) is of uniform cross- 
section. 

3. A device according to claun 1 or claim 2, wherein said first pair of jaws (22) 
are open at one side to allow the teeth of the strap (14) to be engaged with the 
jaws by sliding the first end to the strap sideways through the open side (37) of 
the first pair of jaws. 

4. A device as claimed in claim 3, wherein the first pair of jaws is closed at the 
side (38) opposed to the open side (37) and die means tor securing the first 
jaws (40) engages the open side (37) of die first jaws. 

5. A device as claimed in claim 3 or 4, wherein the securing means (40) is a 
profiled insert that can be inserted into a correspondingly shaped recess (39) in 
the first pair of jaws. 
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6. A device as claimed in claim 5 wherein the insen his a pair of ends (48) that 
converge in one direction, whereby tension in the strap (U) tending to force the 
first jaws (22) apart also tends to urge the insert (40) into the corresponding 
recess (39). 

5 

7. A device according to any one of claims 1 to 6, wherein teeth (16, 70) are 
provided on opposed sides of die strap (14). 

8. A device according to claim 7, wherein the teeth on one side of the strap each 
has a sloping front face and a rear face that is either perpendicular to the axis of 
the strap or is inclined at an angle to die axis of die strap and slopes in the same 
general direction from base to toodi tip as die front face and die teedi on die 
opposed side of die strap . each have a front face and a rear face diat are bofli 
generally perpendicular to die axis of the strap. 

15 

9. A device as claimed in claim 8, wherein the teedi (16) on die opposed side of 
die strap are correspondingly shaped to die teedi (16) on die said one side of die 
strap. 

20 10. A device as claimed in claim 8, wherein the teedi (70) on die opposed side of 
die strap have rectangular profiles widi firont and rear faces diat are substantially 
perpendicular to the axis of die strap. 

11. A device according to claim 7, wherein die teedi (70) on the opposed sides of 
25 die strap (14) have a front face and a rear face diat are bodi substantially 

perpendicular to die axis of die strap. 

12. A device according to claim 11, wherein die teedi (70) on die opposed sides of 
die strap have rectangular profiles. 

13. A device as claimed in any one of claims 1 to 12, wherein die teedi (16, 70) on 



SUBSTITUTE SHEET (RULE 26) 



wo 00/00407 



PCT/GB99/02021 



12 

the strap and on the second pair of jaws (26) are such that the second end (44) 
of the strap can be pulled lengthways through the second jaws to tighten the 
strap but cannot be pulled lengdiways through the second jaws to slacken the 
strap. 

14. A device as claimed m claim 13, wherein the teeth (16. 70) on the strap and/or 
the second pair of jaws (26) have sloping taces that tend to open the second pair 
of jaws as the second end (44) of the strap is pulled lengthways through the 
second jaws to tighten the strap. 

14. A device as claimed in any one of claims 1 to 13. wherein the first and second 
ends (42, 44) of the strap enter into the head (12) from substantially opposite 
directions. 

15. A device as claimed in any one of claims 1 to 14, wherein the strap (14) has 
unifbrm teeth provided along the whole of its length. 

16. A device as claimed m any one of claims 1 to 15, wherein the strap has been cut 
from a longer lengdi of strap material. 

17. A securing system comprising a plurality of heads as claimed in any one of 
Claims 1 to 16 and a length of strap material that is severable to make a strap as 
claimed in any one of claims 1 to 16. 
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